INTRODUCTION {#sec1-1}
============

Fluid and electrolyte balance is one of the key issues in maintaining homeostasis in the body, and it also palys important roles in protecting cellular function, tissue perfusion and acid-base balance. Fluid and electrolyte balance must also be maintained for the management of many clinical conditions. Electrolyte imbalances are common findings in many diseases.\[[@ref1],[@ref2]\] Imbalances in every electrolyte must be considered in a combined and associated fashion, and examinations must aim to clarify the clinical scenario for an effective and successful treatment. Most of important and prevailing electrolyte imbalances are hypo- and hyper-states of sodium, potassium, calcium, and magnesium.

The kidney is a principally responsible organ for retention and excretion of electrolytes and fluid in healthy individuals.\[[@ref3]\] But, other mechanisms like hormonal interactions of antidiuretic hormone, aldosterone, and parathyroid hormone, and other factors such as physiological stress also play important roles in regulating fluid and electrolyte balance in the organism. Studies about the clinical prevalence of electrolyte imbalances often report that these disorders are frequently seen in elderly and critically ill patients, and occur in the progression of diseases such as diabetes mellitus, acute or chronic renal failures, severe cardiovascular events like myocardial infarctions, etc.\[[@ref4]--[@ref6]\] To summarize, disturbances in electrolyte balances are mathematically measurable biochemical parameters in the bloodstream that determines the clinical manifestations of interactions between metabolic events such as sepsis,\[[@ref7]\] hormones,\[[@ref8]\] vascular events,\[[@ref9]\] medications,\[[@ref10]\] hydration deficiencies,\[[@ref11]\] and renal physiology.

In this study we evaluated the general characteristics of patients admitted to our emergency department (ED), and diagnosed as having electrolyte imbalance. Literature data generally focused on imbalances of specific electrolytes, and the majority of the studies recruited patients of a specific disease or risk group. To our knowledge, only three studies focused on electrolyte imbalances in emergency department patients, and two of them conducted with elderly patients.\[[@ref12]--[@ref14]\] According to our search in PubMed database, our study will be the second study that investigates the generic electrolyte disturbances in ED admissions, and we think that it will contribute to the literature data by providing valuable information for the ED physicians.

METHODS {#sec1-2}
=======

This study was conducted in the ED of Uludag University Faculty of Medicine, and included 996 patients with electrolyte imbalance. The patients were over 18 years of age and admitted to the ED with complaints other than traumatic in origin.

After admission and clinical examinations, data were collected from the patients with electrolyte imbalance after written informed consent was obtained. Demographic and clinical parameters of the patients included date of birth, complaints, vital signs, electrocardiographic (ECG) findings, physical examination findings, pathologic signs, oncological disease and metastatic state if any, drugs used, diagnosis, serum electrolyte levels, and discharge information from the ED. The local ethical committee of Uludağ University Faculty of Medicine approved this study (17-Jan-2012; Approval No: 2012-2/16).

Statistical analysis {#sec2-1}
--------------------

SPSS v16.0 software was used for statistical analyses in this study. Descriptive statistics were presented as frequencies and percentages.

RESULTS {#sec1-3}
=======

In the 996 patients with electrolyte imbalance, 55% (*n*=545) were male. The mean age of patients was 59.28 ±16.79 years. The most common symptoms of the patients were dyspnea (14.7%, *n*=146), fever (13.7%, *n*=136), and systemic deterioration (11.9%, *n*=118). Most and least frequent electrolyte imbalances were hyponatremia and hypermagnesemia, respectively. The distribution of electrolyte imbalances in our study population is presented in [Table 1](#T1){ref-type="table"}.
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Distribution of electrolyte imbalance
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Confusion (14%), edema (10%) and rales (9%) were most frequently seen in physical examination. ECG examinations revealed normal sinus rhythm in 62% of the patients, and most frequent pathological findings were tachycardia (24%) and atrial fibrillation (7%). Some patients also had chronic diseases, which were treated with drugs. The most frequent comorbidity was malignancies, which are seen in 39% (*n*=367) of the patients. Most frequent oncological diagnoses in these patients were lung and hematological malignancies. By physical, clinical and laboratory examinations, sepsis was frequently diagnosed in 11% of the patients, pneumonia in 9%, and acute renal failure in 7%. All patients had at least one comorbid disease. The frequencies of prevalent symptoms, findings of physical examinations, ECG patterns, comorbidities and diagnoses are summarized in [Table 2](#T2){ref-type="table"}.

###### 

Most frequent symptoms, findings, ECG patterns, comorbidities and diagnoses of the patients
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Electrolyte imbalances according to chronic diseases of the patients are presented in [Table 3](#T3){ref-type="table"}. According to this table all electrolytes were lower than their normal levels in chronic disease states.

###### 

Electrolyte imbalances according to chronic diseases
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DISCUSSION {#sec1-4}
==========

Electrolyte gradients are controlled precisely between intra- and extracellular compartments for sustaining the normal physiological functions of the muscles and nerves. The main responsible organ for this regulation is the kidney, but other mechanisms like hormonal activities of antidiuretic hormone, aldosterone and parathyroid hormone are also involved in this process. The disorders of these systems may deteriorate the electrolyte balances and results in emergencies.

Sodium imbalances are particularly important in patients who need intensive care because both hypo- and hypernatremia are associated with increased mortality in these patients regardless of age, gender and diagnoses.\[[@ref15]\] Our study center provides tertiary health services in its region as a university based hospital, and particularly deals with clinically advanced diseases and complicated patients. Therefore, we particularly investigated electrolyte imbalances in our patients carefully, with an awareness of clinical importance of this entity. We determined sodium imbalance in 65% of our patients, and 60% of them had hyponatremia. This rate of sodium imbalance was defined in accordance with the literature data.

The second most frequent imbalanced electrolyte was calcium in our patients. Calcium has many functions in intracellular enzymatic pathways, and also plays a role in cellular damage and cell death.\[[@ref16]\] We determined hypo- and hypercalcemia in 51% and 4% of our patients, respectively. Confusion was the most frequent finding in physical examinations, and this supposed to be a result of hypocalcemia in our patients. Other frequent findings in physical examinations of our patients were tetany and Chvostek-Trousseau signs, which may be associated with calcium balance disorders. We think that most of calcium imbalances were related to oncological diseases in our patients. The malignancy rate was as high as 39%, and the prevailing diagnoses were cancers of the lung and gastrointestinal system (23% each). The high rates of oncological diagnoses resulted in high frequencies of calcium balance disorders.

One of the main effects of high calcium levels is on the cardiovascular system and electrical transmission pathways of the heart. Therefore, we determined shortened corrected QT intervals and the first degree of atrioventricular block in ECG examinations. Compared these ECG findings according to the higher and lower levels of calcium, we found that hypocalcemic patients had more tachycardia, bradicardia and atrial fibrillation, and hypercalcemic patients had more atrioventricular blocks, spiked T waves and ST segment changes. The rates of these differences between the imbalance groups were statistically significant.

The third most frequent imbalance was in the level of potassium. We found the incidence of hypo- and hyperkalemia was 15% and 8% respectively in our patients. By checking physical examination findings, we found that hypokalemia was characterized by confusion, paresis, and aphasia. Although the clinical signs and symptoms cannot be attributed to a single disorder of electrolyte imbalances, it is meaningful to determine the physical aspects of hemodynamic changes of electrolyte levels in bloodstream. Hyperkalemia is a rare condition, but we found it in 8% of our patients. Williams et al\[[@ref17]\] reported that potassium secretion from thrombocytes and leukocytes in severe thrombocytosis and leukocytosis may cause pseudo-hyperkalemia. We determined that the first three of most frequent diagnoses were sepsis, infections, and renal failure, and concluded that these clinical conditions, particularly renal failure, might have caused hyperkalemia in our patients. Statistical analyses showed that patients with hyperkalemia, but not with normo- or hypokalemia, had spiked T waves in ECG examinations. It is known that spiked T waves are specific to hyperkalemia, but not all of our patients with hyperkalemia had spiked T waves. We concluded that the interactions in multiple electrolytes had effect on ECG findings in these patients.

The least frequent electrolyte imbalances were hypo- and hypermagnesemia, which were determined in 5% and 1% of our patients, respectively. Hypomagnesemia is known to have a high prevalence rate, but its diagnosis may be intrigued by some factors. First, it has nonspecific manifestations, and frequently overlooked. Second, magnesium level is not examined "routinely" in blood test.\[[@ref18]\] Third, patients may be hypomagnesemic, even with a normal serum magnesium level. And finally, magnesium deficiencies are generally masked by other electrolyte deficiencies.

In conclusion, our patients were diagnosed with various oncological diseases (40%). These malignancies expose a major risk for electrolyte imbalances. Therefore, we were aware of electrolyte imbalances in patients admitted to the ED, particularly in those with underlying oncological diseases. Hence our frequencies may not truly reflect the actual prevalence of each electrolyte\'s imbalance in the general population.

As we cannot assume that patients have single electrolyte imbalances, we conclude that clinical symptoms and findings are reflections of multiple interactions of electrolytes and regulatory systems in the organism. Therefore, ED physicians must be acknowledged of fluid-electrolyte balance dynamics because of the high incidence rate of clinical entities.
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